We combined a low-dose flocculent ( polyaluminiumchloride) with a lanthanumenriched benthonite clay (Phoslock w ) into a novel restoration technique "Flock & Lock". This treatment was first applied in April 2008 to Lake Rauwbraken, where it stripped all phosphorus (P) from the water column and strongly reduced P-release from the sediment. The treatment had a strong positive effect on water quality, i.e. filamentous cyanobacteria were removed, chlorophyll-a concentration dropped to very low levels of 2 mg L 21 , however aluminium, lanthanum and suspended clay concentrations were at least temporally strongly elevated. Following the treatment, Daphnia galeata disappeared for 3 months from the water column within 1 week after application; this phenomenon was not observed in similar periods during 2 years before (2006, 2007) and 1 year after the application (2009). From our field observation and additional grazing (comparing the effects of flocculent, clay and combination of both) and survival experiments (food deprivation), we conclude that the disappearance of D. galeata from Lake Rauwbraken may have been caused by the combination of the physical effects due to flocks, grazing inhibition by flocks and clay, very low food concentrations and absence of predation refuge. However, effects were temporary and Daphnia recovered from the treatment.
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I N T RO D U C T I O N
Anthropogenic nutrient over-enrichment of surface waters (eutrophication) is a threat to many freshwater lakes (Smith and Schindler, 2009 ). Eutrophication constitutes a major problem for the environment and human health, as it often promotes the development of massive harmful cyanobacterial blooms (Paerl et al., 2001) . In Europe, mitigating the symptoms of eutrophication has become a more important issue than ever before, as the European Water Framework Directive requires a good ecological quality in lakes by 2015 (European Union, 2000) , as well as the European Bathing Water Directive stipulating that adequate measures should be taken to immediately prevent human exposure to cyanobacteria (European Union, 2006) . Phosphorus (P) control is critical to mitigation (Carpenter, 2008; Schindler et al., 2008) . After reducing external phosphorus loading, recovery of a lake may be delayed for years to decades because phosphorus is released (internal loading) from P-rich sediments (Søndergaard et al., 2001; Gulati and Van Donk, 2002; Schindler and Hecky, 2009) . It is clear that remedial measures to counteract cyanobacterial blooms need not only reduce the external P-loading, but also must reduce both in lake P concentrations and P-release from sediments to low levels. Therefore, we developed a novel technique-"Flock & Lock"-, which combines a low-dose flocculent ( polyaluminiumchloride) with a lanthanum-enriched benthonite clay (Phoslockw). The "Flock & Lock" treatment includes inactivation of water column phosphate, precipitation of particulate-P and subsequent immobilization of any phosphate released from precipitated cells and sediment. Hence, the method not only strips both dissolved ( phosphate) and particulate-P from the water column, but also tackles the internal loading by permanently fixing P released from the sediment. We applied "Flock & Lock" to Lake Rauwbraken, a small, isolated deep lake in The Netherlands, that has suffered from frequent blooms of cyanobacteria during the last decade.
The mitigating action included the surface application of the modified clay. In laboratory experiments, no detrimental effects of the active ingredient in the modified clay, lanthanum, on the zooplankton grazer Daphnia magna could be detected (Lürling and Tolman, 2010) . However, D. magna kept for 5 days at a realistic dosage of the modified clay were 7 -13% lighter than their conspecifics in controls (Lürling and Tolman, 2010) , which might suggest an effect of the clay carrier. Since filter feeding zooplankton such as Daphnia are generalist feeders and thus do not discriminate between food and clay particles, ingestion of clay can have detrimental effects on the organisms. Several studies have revealed that suspended clays cause decreased feeding, lower survival and reduced growth in Daphnia (McCabe and O'Brien, 1983; Kirk and Gilbert, 1990; Kirk, 1991 Kirk, , 1992 Cuker and Hudson, 1992; Robinson et al., 2010) .
To investigate the effects of the "Flock & Lock" application on the Daphnia population in Lake Rauwbraken, the lake was monitored before and after the application, including a variety of water quality variables. In addition, we performed a short-term grazing experiment with D. galeata (the main cladoceran in Lake Rauwbraken), to test the hypothesis that the addition of the flocculent and/or the modified clay reduces feeding activity.
M E T H O D S
Lake Rauwbraken
The oval-shaped Lake Rauwbraken is located in the south of The Netherlands (Fig. 1 ). Lake Rauwbraken (Berkel-Enschot, The Netherlands) is a 4 ha, 15 m deep (maximum depth), thermally stratifying, former sand-excavation, dug in 1967. It is currently used as a recreational area. From the mid-1990s onwards, an increase in cyanobacterial blooms has been observed, culminating in a 4-month swimming ban in 2007. The dominating cyanobacteria were Planktothrix rubescens, Microcystis aeruginosa, Aphanizomenon flos-aquae, Anabaena spp. and Woronichinia naegeliana. The first species was present in the lake year round, during summer months mostly in the deeper water layers, while the others were prevalent mostly during the summer months in the upper water layers.
Flock & Lock application
The Flock & Lock treatment was applied on 3 days, from 21st to 23rd April 2008.
On the first day, the lake was de-phosphatized (removing phosphate) by applying 2 tons of a lanthanum modified clay (Phoslockw, provided by Bentophos GmbH, Ottersberg, Germany). The second day, 2 tons of flocculent (Polyaluminiumchloride, PAC39 provided by Bentophos GmbH), pH buffered by 75 kg Ca(OH) 2 , was applied to remove all phytoplankton from the water column (flocculation, "Flock"). On the third day, 16 tons of modified clay was applied as sediment capping, to counteract P-efflux ("Lock"). All compounds were applied at the water surface from a barge, through a spray manifold after mixing with lake water, thus the modified clay was applied as a slurry, and the flocculent was strongly diluted. 
Field sampling
In the south-western centre of the lake, 65 m from the shore (51834 0 55.35 00 N, 5807 0 52.14 00 E), water samples of 1 or 2 L were taken by pump and hose (Reich, 12 V Tauchpumpe) over the entire water column at 1 m intervals, which at this location means from the surface to 10 m depth ( Fig. 1 ). Prior to the application, samples were taken monthly from January to April 2008, then daily in the period from 3 days prior to 7 days after the application, followed by a biweekly sampling interval in 2008 and 2009. The zooplankton was collected by filtering the water through a 100 mm net, followed by fixation with Lugol's fixative, kept refrigerated and dark. Daphnia were counted under a dissecting microscope at Â15 magnification. Also included are samples taken biweekly from April -June 2006 and 2007.
Additional water samples were taken for the measurement of water quality variables such as chlorophyll-a concentration, suspended solid concentrations, turbidity, metal concentrations and pH. On site pH was determined at 1 m intervals from the surface to 10 m depth using a WTW multi 350I meter. Turbidity was measured using a Hach 2100P turbidimeter. Chlorophyll a was determined following the ethanol extraction spectrophotometric method with phaeopigment correction as described by Moed and Hallegraeff (Moed and Hallegraeff, 1978) . Suspended solids were measured after drying filters for 24 h at 1058C following the Dutch standard procedure NEN-6484. Filtered (0.45 mm) and non-filtered (total) aluminium and lanthanum concentrations were determined by ICP-MS in the Chemical-Biological Soil Laboratory of the Department of Soil Sciences (Wageningen University).
The water quality variables chlorophyll a, turbidity, pH and filterable-and total aluminium and lanthanum concentrations through the water column were pooled and grouped in periods before (Day 210 to Day 0), during (Days 0 -3) and after the application (Days 4-18). These pooled data were analysed by one-way ANOVA followed by a Tukey's post hoc test or a nonparametric Kruskal -Wallis test using the statistical toolpack PAWS Statistics 17.0.3 (SPSS Inc.).
Grazing experiment
The effects of the flocculent ("Flock") and the modified clay ("Lock") on the grazing activity of D. galeata were examined in a short-term grazing experiment. Similarly sized D. galeata (1.9 + 0.1 mm; n ¼ 40) were placed in filtered (0.45 mm) water from Lake Rauwbraken to which the green alga Scenedesmus obliquus was added as food. "Flock" and "Lock" were tested separately and combined using the dosages as applied in Lake Rauwbraken, i.e. 9 mg "Flock" L 21 and 67 mg "Lock" L 21 ; an additional series was included with 10 times the "Lock" concentration, since the addition as a slurry to the surface of the water column could also have implied a temporarily higher clay concentration.
The animals were collected from a stock culture, maintained in the laboratory and fed three times a week with S. obliquus. The green alga S. obliquus SAG 276/3a originated from the culture collection of the University of Göttingen (Germany). Scenedesmus obliquus was maintained in a 1.0 L chemostat system in continuous light of 120 mmol quanta m 22 s 21 at 208C on a slightly modified WC medium (Lürling and Beekman, 1999) and with a dilution rate of 1.1 day 21 . Prior to the experiment, animals were selected, rinsed with filtered Lake Rauwbraken water and placed in Lake Rauwbraken water for 3 h. Then individual animals were allocated to one of five treatments in a well in 24-well culture plates. Each well held 2.5 mL food suspension in lake water containing, no additive (controls), only flocculent ("Flock"), only P-fixative ("Lock"), both flocculent and P-fixative ("Flock & Lock") and 10 times the dose of the mean in situ treatment (10Â "Lock"). Each treatment was run in eight replicates, while four wells per food treatment without a D. galeata served as algal controls. The well plates were incubated for 3 -4 h at 228C in the dark. The clearance rates were calculated from the decrease in chlorophyll a derived from dark-adapted fluorescence using a PHYTO-PAM (Walz, Germany) according the equation:
in which CR is the clearance rate (mL ind. 21 h 21 ), CHL ctrl the chlorophyll-a concentration (mg L 21 ) in the control wells after an incubation period t, CHL daphnia the chlorophyll-a concentration (mg L 21 ) in the treatments wells after an incubation period t (h), 2.5 Â 1 ¼ the amount of medium per individual D. galeata (mL ind. 21 ). CRs were compared using one-way ANOVA followed by a Tukey's post hoc comparison test. At the end of the experiment, body length of each experimental animal was measured from just above the eye to the base of the tail spine using a dissecting microscope at Â40 magnification.
Survival experiment
Since the application was expected to cause a strong reduction in phytoplankton concentration up to 90% (Schumaker et al., 1993) , a survival experiment with D. galeata was performed. Animals were placed in 1 L jars that contained 800 mL 0.45 mm filtered Lake Rauwbraken water (no food), lake water with 2 mg L 21 CHL S. obliquus and with 20 mg L 21 CHL. Food concentrations were checked after 4 and 8 days using a PHYTO-PAM and readjusted to the desired concentrations. Each treatment was replicated three times and each jar received 10 non-egg bearing D. galeata from the stock cultures. After 1, 4, 8, 9 to 15 days, jars were inspected for survival. In the case of reproduction, neonates were removed. Death rates were calculated from linear regressions on natural-log-transformed survival data. The death rates were compared by one-way ANOVA and significantly different means were distinguished by a Tukey's post hoc comparison.
R E S U LT S Flock & Lock application
The "Flock & Lock" application resulted in a strong reduction in chlorophyll-a concentrations (Fig. 2) . When chlorophyll-a concentrations over the water column were pooled and grouped in periods before (Day 210 to Day 0), during (Days 0-3) and after the application (Days 4 -18), one-way ANOVA (over natural-log transformed data to fulfil homogeneity requirements) indicated significant differences (F 2, 173 ¼ 121.7; P , 0.001). A Tukey's post hoc comparison revealed that chlorophyll-a concentrations in each period were significantly different from each other, with the highest concentrations of 12 + 10 mg L 21 (average + 1 SD) before the application and the lowest concentrations of 2 + 1 mg L 21 after the application (Fig. 3 ). Water column CHL concentrations before and during the application excluded the surface scum of Aphanizomenon flos-aquae that was present in the south-western part of the lake with CHL concentrations of 8 mg L 21 ; and which was precipitated effectively by the treatment. Despite a significant reduction in CHL concentrations, addition of the modified clay caused increased turbidity during the application (Fig. 4) . The turbidity before and after the application was similar (Table I) , but during the application turbidity increased significantly (Kruskal -Wallis test: x 2 ¼ 16.8; P , 0.001).
The pH values of the water before, during and after the application were significantly different (Kruskal-Wallis test: x 2 ¼ 17.6; P , 0.001). Although the pH values in all three periods were significantly different from each other, all values were close to neutral (Table I ). The mean water column total phosphorus concentration was reduced significantly (x 2 ¼ 24.9; P , 0.001) from %91 mg P L 21 before to %19 mg P L 21 after the application (Table I) . The suspended solid concentrations before the application were significantly lower (x 2 ¼ 8.83; P ¼ 0.012) than those found during and after the application (Table I) . Filterable and total aluminium concentrations were lowest before the application, highest during the application and then declined again (Table I) . The maximum aluminium concentrations measured were 63.4 and 3030 mg L 21 for filterable and total aluminium, respectively. Filterable and total lanthanum concentrations were very low before, but considerably higher during and after the application (Table I) .
Daphnia in Lake Rauwbraken
The zooplankton grazer D. galaeta is a common inhabitant of Lake Rauwbraken and was also present before and during the "Flock & Lock" treatment in 2008 ( Fig. 5 ). However, about 1 week after the application, Daphnia had disappeared from the water column, which had not been observed in the same periods in , 2007 . This disappearance points strongly towards a treatment effect. Daphnids reappeared after several months where some D. galeata were observed in the upper water layers, but the most remarkable observation was the explosion of D. pulex in late summer, early autumn in the deep water layers (Fig. 5 ). In 2009, mostly D. galeata were observed (Figs 5 and 6).
Grazing experiment
The effect of the "Flock & Lock" treatment on the feeding activity of D. galeata was tested in a short-term grazing experiment. The water quality variables (mean + 1 SD) were similar among treatments: pH 7.5 (+0.1), conductivity 179 (+5) mS cm 21 and temperature 22.6 (0.5) 8C. The body size of the experimental animals was similar among the treatments (F 4,35 ¼ 0.92; P ¼ 0.461) and on average (+1 SD) 1.9 (+0.1) mm. The grazing activity as measured by the CR was significantly affected (F 4,35 ¼ 69.1; P , 0.001) by the different treatments (Fig. 7) . A Tukey's test revealed that CR on S. obliquus in controls was similar to those in the "Lock" treatment, but CR was significantly depressed in the "Flock", the "Flock & Lock" and the "10Â Lock" treatments ( Fig. 7) when compared with both Control and Lock treatments.
Survival experiment
Animals in the highest food treatment (20 mg L 21 CHL) also had the highest survival (Fig. 8) . About 75% survived until the end of the experiment, while this was about 40% in the low food (2 mg L 21 CHL) and no food treatments (Fig. 8) . Death rates were significantly different (F 2,6 ¼ 11.4; P ¼ 0.009) and two homogenous groups could be distinguished: (i) no food and the 2 mg L 21 CHL treatments with mean (+1 SD) death rates of 0.40 (+0.06) day 21 and 0.32 (+0.12) day 21 , respectively, and (ii) the 2 mg L 21 CHL and 20 mg L 21 CHL treatments. Death rates in the later were 0.13 (+0.02) day 21 .
D I S C U S S I O N
The "Flock & Lock" method, as applied to Lake Rauwbraken, caused a temporary disappearance of Daphnia in this lake. No Daphnia were found in water samples for at least 3 months after the application, after which daphnids recovered. Several factors may have caused the disappearance of D. galaeta following this treatment. First, animals might have been trapped in the aluminium hydroxide flocks and precipitated to the sediment (Minzoni, 1984; Schumaker et al., 1993) . This possibility is, however, not supported by the field observations as animals, and especially juveniles, increased during and few days after the application. The disappearance of D. galeata about 1 week after application also rules out acute toxicity of the "Flock & Lock" treatment. Acute toxicity of the active ingredient in the flocculent, aluminium, was also not expected at the applied dose of 1 mg L 21 , because the same and a double dose had no acute effects on D. magna (Tomasik et al., 1995) . At 5 mg L 21 , some immobilization was detected by Tomasik et al. (Tomasik et al., 1995) , while in hard water and neutral pH the EC 50 for immobilization was 60 mg Al L 21 (Khangarot and Ray, 1989) . In another study, at neutral pH, the LC 50 of aluminium to D. magna was 3.9 and 1.4 mg L 21 for 48 h and 21-day exposures, respectively (Biesinger and Chrinstensen, 1972) . These authors found a 16% inhibition of reproduction at 0.32 mg L 21 (Biesinger and Christensen, 1972) . In soft water with a pH of 6.5, a similar concentration of 0.32 mg L 21 appeared acutely toxic to D. magna, but not when calcium was increased (Havas, 1985) . In general, a low pH as a consequence of aluminium addition is considered the main factor contributing to Daphnia mortality (Minzoni, 1984; Havas, 1985; Tomasik et al., 1995) . In our treatment, pH was never lower than 6.5, which means that over 99% of the added aluminium was present as insoluble Al(OH) 3 , while the maximum concentration of filterable aluminium was only 63.4 mg L 21 . Nonetheless, the flocculent, polyaluminiumchloride, might be toxic to Daphnia as our grazing experiment clearly revealed significantly reduced CRs. Undoubtedly, the Al(OH) 3 solids were ingested by Daphnia and the observed effect on reduced CRs could be caused by an insufficient time for the flocks to age into insoluble flocks (Cooke et al., 1993) . Effects caused by impurities in the PAC39 give another possibility. Finally, also the flocks themselves might interfere with the feeding process directly and impair movements of Daphnia (Peterson et al., 1974) , or indirectly through efficient enveloping of algae which were then no longer available to the Daphnia.
The addition of a low amount of the buffering agent Ca(OH) 2 (making approximately 0.25 mg L 21 ) probably had no effect on Daphnia, as lime applications with Ca(OH) 2 up to 78 mg L 21 had no effect on Daphnia Zhang et al., 2001) .
In a recent study, Daphnia was exposed to the modified clay and its active ingredient lanthanum (Lürling and Tolman, 2010) . That study yielded a no-observed effect concentration (NOEC), based on reproduction, of 100 mg La L 21 , which was similar to the result found in a 21-day Daphnia reproduction test (Sneller et al., 2000) . The maximum concentration of filterable lanthanum in Lake Rauwbraken (90.8 mg L 21 ) was close to the NOEC. Taking among species variability of sensitivity to lanthanum into consideration, effects on reproduction of D. galeata cannot be excluded. The increases in juveniles during and immediately after the application were most likely from broods that had been deposited in the animal's brood pouch prior to the treatment of the Lake.
When exposed to the modified clay, somatic growth of juvenile Daphnia was affected at concentrations exceeding 100 mg clay L 21 , while at 100 mg clay L 21 animals were already slightly lighter (7 -13%) than their conspecifics in controls and treatments up to 50 mg L 21 (Lürling and Tolman, 2010) . These values are close to the whole-lake averaged dosage of 67 mg L 21 . However, the application takes place through a spray manifold where the slurry is brought into the upper water layer (Robb et al., 2003) . Hence, modified clay concentrations during and shortly after the addition in the upper water layers will be much higher than the ones calculated over the whole water body. This was also reflected in turbidity-depth profiles during and straight after the application (data not shown). Turbidity declined rapidly as a consequence of sedimentation of the clay particles (Haghseresht, 2005; Ross and Cloete, 2006) . Nevertheless, the short period (1 -2 days) of high turbidity (with maxima of around 18 NTU) might have affected the feeding rate of the animals, as shown by our grazing experiment, in which a clay dosage of 10 times the whole-lake averaged one, caused a strong feeding inhibition. This is corroborated by studies that found strongly depressed feeding rates in Daphnia by suspended clay (Kirk, 1991) and at turbidities above 10 NTU (McCabe and O'Brien, 1983) . However, whether short exposures to relatively high clay concentrations, and consequently low food intake, have strong impact on the Daphnia population is not clear (Robinson et al., 2010) . Then it should also be noted that the turbidity before the application was mainly a result of phytoplankton, whereas after the application it was mostly fine clay. Reductions in juvenile Daphnia survival and growth by these clay concentrations are plausible (Kirk and Gilbert, 1990) , but also the generally low food concentrations themselves seem to be a major factor in the disappearance of D. galeata. This is corroborated by the significantly reduced survival of D. galeata in the low food treatments (2 mg L 21 CHL) that resemble the posttreatment concentrations in situ compared to the pretreatment concentrations ( 20 mg L 21 CHL).
Interestingly, similar observations on Daphnia abundances have been made in Newman Lake (WA, USA) following an aluminium treatment, where 2 weeks after the treatment especially cladocera, such as Daphnia disappeared, but recovered in the months afterwards (Schumaker et al., 1993) . In Lake Rauwbraken, recovery took longer which might be explained by the high predation pressure of visually hunting fish in the crystal clear water during the spring and summer months. Because no anoxia up to 10 m depth was observed, and water transparency was over 7 m during summer, a deep water refuge from visually hunting predators was most probably absent. In October, large-bodied D. pulex appeared in the lake, and also D. galeata reappeared, probably since biomass of the main visually hunters . Clearance rates (mL ind. 21 h 21 ) of Daphnia galeata feeding on Scenedesmus obliquus in 0.45 mm filtered Lake Rauwbraken water (Control), in filtered lake water with 9 mg L 21 of the flocculent PAC39 (Flock), with 67 mg L 21 of modified clay (Lock), in a mixture of 9 mg L 21 Flock and 67 mg L 21 Lock and in 10 times the Lock dose (10Â Lock, i.e. 670 mg L 21 ). Error bars indicate 1 SD (n ¼ 8). Different symbols (A-D) above bars indicate significant differences at the P ¼ 0.05 level (Tukey's post hoc comparison). 0 þ -fish had decreased substantially by then (Van Gool and Ringelberg, 2002) .
The "Flock & Lock" treatment has been developed for restoring degraded or eutrophied systems by precipitating particulate algal matter and phosphorus followed by immobilizing phosphate permanently, and thereby reducing blooms of nuisance cyanobacteria. In Lake Rauwbraken, a bloom of Aphanizomenon flos-aquae and deep water abundant Planktothrix rubenscens could be removed effectively. It is generally accepted that such cyanobacteria cause major disruptions of the aquatic ecosystem and that cyanobacteria have strong negative effects on Daphnia (Lampert, 1987; Lürling, 2003) . It has been suggested that a "Flock & Lock" treatment probably would lead to only minor effects on the Daphnia population, which would be outweighed by significant reductions in the amount of cyanobacteria (Lürling and Tolman, 2010) . However, the treatment resulted in a very strong effect on Daphnia, exemplified by the spring data for the different years (Fig. 6 ). Despite the presence of a persistent bloom of P. rubescens in 2007, Daphnia remained present albeit in low numbers, while in 2008 daphnids were eradicated. Daphnia are key organisms in the trophic energy flow and comprise a major link between limnetic primary production and higher trophic levels (McQueen et al., 1986) . Although the efficiency of energy transfer can be noticeably decreased when pelagic cyanobacteria start to flourish (Paerl, 1996) , the "Flock & Lock" treatment probably had an even stronger effect. It might explain why scuba-diving surveys did not report any 0 þ -perch (Perca fluviatilis), which were the most abundant fish in the previous years, whereas in the abundant flourishing submerged macrophytes (mainly Elodea nuttallii) 0 þ -tench (Tinca tinca) were abundant. In 2009, D. galeata was present in spring and also juvenile perch were observed, which was supported by fyke catches of 1 þ -perch in 2010. Gut contents of several of these animals revealed they had been foraging on Daphnia. Hence, Daphnia recovered from the treatment as has been observed in other lakes following lake restoration (Schumaker et al., 1993) and represented an important food item for juvenile fish.
The "Flock & Lock" treatment differs from classical lake restoration techniques using only iron or aluminium salts, in the sense that here polyaluminiumchloride was used to flock particles, while the modified clay was applied to give the flocks ballast and more importantly to intercept any phosphates released from the precipitated flocks and underlying sediment. The active ingredient in the clay, lanthanum, has a strong affinity for orthophosphate, forming the mineral rhabdophane with an extreme low solubility product K sp ¼ 10 224.7 to 10 225.7 mol 2 L 22 (Johannesson and Lyons, 1994; Liu and Byrne, 1997) . Since this binding is not influenced by redox state and a wide range of pH values, the rhabdophane formed can be considered insoluble. However, pH can influence the absorption capacity of the modified clay, as at pH .9 hydroxyl ions compete with phosphate for lanthanum bindingsites (Ross and Cloete, 2006) . The optimal pH range for phosphate removal by lanthanum is between 6 and 9 (Peterson et al., 1974; Ross and Cloete, 2006) , where phosphates bound to lanthanum can be considered to be immobilized permanently. It is expected that Lake Rauwbraken will remain in the new oligo-mesotrophic state for at least 10 years, since the dosage applied took the potentially bioavailable P in the top 10 cm of the sediment and groundwater inflow into consideration.
In conclusion, the effects of the innovative "Flock & Lock" lake restoration technique on Daphnia in Lake Rauwbraken seemed to be caused by several factors acting in synergy. Physical effects of flocks, grazing inhibition of flocks and clay, very low food concentrations, absence of a predation refuge might all have played a role. However, effects were temporary and Daphnia recovered from the treatment. 
